Polysialic acid chains exhibit enhanced affinity for ordered regions of membranes.
Polysialic acid (polySia) forms linear chains which are usually attached to the external surface of the plasma membrane mainly through the Neural Cell Adhesion Molecule (NCAM) protein. It is exposed on neural cells, several types of cancer cells, dendritic cells, and egg and sperm cells. There are several lipid raft-related phenomena in which polySia is involved; however the mechanisms of polySia action as well as determinants of its localization in lipid raft microdomains are still unknown, although the majority of NCAM molecules in the liquid-ordered raft membrane fractions of neural cells appear to be polysialylated. Here we investigate the affinity of polySia (both soluble and NCAM-dependent plasma membrane-bound) for liquid-ordered- and liquid-disordered regions of lipid vesicle and neuroblastoma cell membranes. Our studies indicate that polySia chains have a higher affinity for ordered regions of membranes as determined by the dissociation constant values for polySia-lipid bilayer complex, the fluorescence intensity of polySia bound to giant vesicles, the polySia-to-membrane FRET signal at the plasma membrane of live cells, and the decrease of the FRET signals after Endo-N treatment of the cells. These results suggest that polysialylation may be one of the determinants of protein association with liquid-ordered membrane lipid raft domains.